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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an insulator as the insulation layer in a multilayered 
body in which generation of dust is suppressed at usage time, more specifically, an electronic 
circuit component applied with the insulator, especially a wireless suspension. 
SOLUTION: The insulator, comprising one or more insulation unit layer and being etched by a 
wet process, is subjected to heat treatment following wet etching. The insulator exists 
principally as a multilayer insulation layer of a first inorganic substance layer - an insulation 
layer - a second inorganic substance layer or of an inorganic substance layer - an insulation 
layer, where the inorganic substance layer is removed at least partially, to expose the 
insulation layer. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The insulator characterized by coming to heat-treat it after wet etching of the insulator which 
can be etched according to wet process, and which carried out the laminating of the above insulating unit 
layer further is carried out. 

[Claim 2] Said heat treatment is an insulator according to claim 1 which are 100 degrees C or more and 
400 degrees C or less in temperature, and is performed within 0.01 seconds or more and 30 minutes. 
[Claim 3] Said heat treatment is an insulator according to claim 1 or 2 performed under an inert 
atmosphere. 

[Claim 4] Said heat treatment is an insulator according to claim 1 or 2 performed under reduced pressure 
of 10 to 2 or less Torrs. 

[Claim 5] Claim 1 in which all the layers of said insulating unit layer contain an organic material thru/or 
the insulator of four given in any 1 term. 

[Claim 6] For at least one layer of this unit layer, all the layers of said insulating unit layer are the 
insulators of four claim 1 in which an inorganic material is included further thru/or given in any 1 term, 
including an organic material. 

[Claim 7] The insulator according to claim 5 or 6 said whose organic material is polyimide resin. 
[Claim 8] Claim 1 whose at least one layer of said insulating unit layers is low expansibility polyimide 
not more than coefficients-of-linear-thermal-expansion 30ppm thru/or the insulator of seven given in 
any 1 term. 

[Claim 9] Claim 1 which is the lamination which can be etched according to said wet process, and which 
the insulator which carried out the laminating of the above insulating unit layer further becomes from 
low expansibility polyimide-adhesive property polyimide with an adhesive polyimide-coefficients of 
linear thermal expansion of 30 ppm or less thru/or the insulator of eight given in any 1 term. 
[Claim 10] The insulator of claim 1 thru/or the any 1 term publication of nine performed with the 
etching reagent with which said wet etching exceeds pH7.0. 

[Claim 11] Claim 1 characterized by existing as an insulating layer of the layered product of the 
lamination which said insulator becomes from the 1st inorganic layer- insulating-layer-2nd inorganic 
layer or, and an inorganic layer-insulating layer, having removed this a part of inorganic layer [ at 
least ], and the insulating layer being exposed thru/or the insulator of ten given in any 1 term. 
[Claim 12] The insulator according to claim 1 1 which is the matter with which said all inorganic layers 
performed surface treatment to copper or copper. 

[Claim 13] The insulator according to claim 1 1 which is the matter with which said all inorganic layers 
performed surface treatment to alloy copper or alloy copper. 

[Claim 14] The insulator according to claim 1 1 which is the matter with which said all inorganic layers 
performed surface treatment to stainless steel or stainless steel. 

[Claim 15] The insulator according to claim 1 1 whose other layers one layer in said inorganic layer is 
the matter which performed surface treatment to stainless steel or stainless steel, and are the matter 
which performed surface treatment to copper or copper. 
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[Claim 16] The insulator according to claim 1 1 whose other layers one layer in said inorganic layer is 
the matter which performed surface treatment to stainless steel or stainless steel, and are the matter 
which performed surface treatment to alloy copper or alloy copper. 

[Claim 17] The electronic-circuitry components with which it comes to apply the insulator of 16 claim 1 
thru/or given in any 1 term as an insulating layer. * 
[Claim 18] The suspension for hard disk drives where it comes to apply the insulator of 16 claim 1 
thru/or given in any 1 term as an insulating layer. 



[Translation done.] 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the electronic-circuitry components etched and 
obtained by wet process in the layered product and this layered product suitable for etching by the wet 
process of two or more resin layers which constitute the insulating layer in the layered product which 
consists of lamination called the 1st inorganic layer (mainly metal layer)-insulating-layer-2nd inorganic 
layer or (mainly metal layer), and an inorganic layer (mainly metal layer)-insulating layer, especially the 
suspension for hard disk drives. 
[0002] 

[Description of the Prior Art] In recent years, the miniaturization of a semiconductor package, the 
formation of many pins, the formation of a fine pitch, minimum-ization of electronic parts, etc. 
progressed quickly by fast development of semiconductor technology, and it rushed into the so-called 
time of high density assembly. In connection with it, multilayering and thin shape-ization are further 
advanced also for the printed-circuit board to double-sided wiring from single-sided wiring (Iwata, a 
original garden, an electronic ingredient, 35 (10), 53 (1996)). 

[0003] After etching the metal layer on the substrate in lamination called a metal layer-insulating-layer- 
metal layer with an acidic solution like a ferric chloride and forming wiring, in order to take the flow 
between layers, it removes in the form of a request of an insulating layer in dry conditions, such as 
plasma etching and laser etching, and a wet condition, such as a hydrazine, (JP,6- 164084, A), and there is 
the approach of connecting between wiring by plating, conductive paste, etc. among the pattern- 
formation approaches at the time of forming such wiring and a circuit. Moreover, after preparing an 
insulating layer in a desired form using photosensitive polyimide (JP,4- 168441, A) etc., there is the 
approach (collection [ of the 7th time research debate drafts of an electronics mounting institute ] 1999 
issuance) of forming wiring in the opening with plating etc. among the another pattern formation 
approaches. 

[0004] By the flow of downsizing of an electric product in recent years, thin film-ization of each metal 
layer-macromolecule insulator layer is progressing, and it is used by thickness 100 micrometers or less 
in many cases, respectively. Thus, when wiring is produced with a thin film, curvature will be produced 
in wiring according to the difference of the coefficient of thermal expansion of a metal layer- 
macromolecule insulator layer. 

[0005] If the thermal property of an insulating layer and a conductor layer understands such curvature 
sigma of a substrate, it is computable with a degree type (Miyaake, Miki, a Japanese east technical 
report, 35 (3), 1 (1997)). 
[0006] 
[Equation 1] 
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[0007] El: - metaled elastic-modulus E2: - the difference deltatau:temperature-gradient h:thickness 
1: wiring length of the coefficient of thermal expansion between the elastic-modulus deltaalpha:metal- 
insulating layers of an insulating layer -- by this formula, two sorts of an approach which reduce the 
coefficient-of-thermal-expansion difference of the approach 2. insulating layer which reduces the elastic 
modulus of 1. insulating layer as an approach, and a metal wiring layer which reduces the curvature of 
wiring can be considered. 

[0008] In the approach of forming wiring, in order to reduce the curvature of a layered product to the 
layered product used in order to etch the metal layer in the layered product which consists of a 
configuration of the 1st metal layer- insulating-layer-2nd metal layer and to form wiring, the need of 
making the same coefficient of thermal expansion of a metal layer and an insulating layer is in it. 
Therefore, using the polyimide of low expansibility as an insulating layer of such a layered product is 
proposed (USP4,543,295, JP,55-18426,A, JP,52-25267,A). 

[0009] However, since the polyimide of low expansibility generally is not thermoplasticity, it is lacking 
in an adhesive property with a metal layer, and it is difficult to acquire the adhesion force of being able 
to be equal to practical use. Then, it is known that adhesion will use good thermoplastic polyimide 
system resin and a good thermoplastic epoxy resin as an adhesive insulating layer between a metal layer 
and the insulating layer (core layer) of low expansibility polyimide to a metal layer (JP,7-58428,A). 
[0010] If this thermoplastics has a large coefficient of thermal expansion and generally carries out a 
laminating to a metal, it will cause [ of curvature ] generating. Then, he is trying for curvature not to 
appear in a front face as the whole layered product because a metal and coefficient of thermal expansion 
make thickness of the near core insulating layer of low expansibility thicker than the thickness of a glue 
line. As an adhesive insulating layer is thin, to curvature, it is better, but an adhesive property will be 
spoiled if too thin. Moreover, at least, if the thickness which doubled the glue line of the upper and 
lower sides of a core layer is below one half of the thickness of a core layer, curvature will not come out, 
but it is ****. Therefore, as for the layered product processed into commercial electronic-circuitry 
components, let it be an ideal to form the sum of the thickness of an adhesive insulating layer by the 
minimum thickness which can maintain adhesion by having become below one half of the thickness of a 
core insulating layer in many cases (JP,01-245587,A). 

[001 1] Also in the hard disk drive included in it, the volume is increasing in connection with current and 
elongation with the rapid volume of a personal computer. A major product is changing to what is called 
wireless suspension in a hard disk drive where direct copper wiring is formed in the flat spring of the 
stainless steel for the response to the miniaturization from that by which the components called 
suspension which is supporting the head which reads the MAG connect copper wiring to stainless flat 
spring. 

[0012] this wireless suspension — the 1st metal layer — what is produced using the layered product 
which consists of the - adhesive property insulating-layer-core insulating-layer-adhesive property 
insulating-layer-2nd metal layer is in use. What this layered product used for example, the 1st metal 
layer as the copper alloy foil, used the 2nd metal layer as the stainless steel foil, and made the insulating 
layer the adhesive insulating layer by which the laminating was carried out to both sides of a core 
insulating layer and this core insulating layer is mentioned. Since the wireless suspension using this 
layered product is a member which a fine oscillation joins from scanning the disk top which rotates at 
high speed, the adhesion reinforcement of wiring is dramatically important. Therefore, spec, severe in 
the wireless suspension using this layered product is called for. 

[0013] Moreover, since a hard disk drive is equipment which records information, the advanced 
dependability over R/W of data is required and the contaminant and out gas which occur from a wireless 
suspension for that purpose, such as dust, must be reduced to the maximum extent. 
[0014] The components called this wireless suspension have a method of producing two kinds, the 
additive process which mainly forms wiring by plating, and the subtractive process which forms wiring 
by etching copper foil. In the case of the subtractive process, although patterning of the polyimide which 
is an insulating layer is performed, the plasma-etching method by the dry process is used chiefly. 
[0015] 
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[Problem(s) to be Solved by the Invention] Polyimide system resin is used from the need that the 
adhesive insulating layer used for adhesion with the insulating layer (core insulating layer) of low 
expansibility and metal layer in the electronic-circuitry components which fill the above severe spec, 
secures advanced insulating dependability. In order to give an adhesive property to polyimide system 
resin, it is common to give thermoplasticity, but when the flexible structure where thermoplasticity is 
given is introduced in a polyimide frame, there are many to which chemical resistance becomes strong. 
Therefore, the polyimide resin which gave such an adhesive property serves as an inclination which is 
inferior in the etching fitness in wet process, and since it says that it is hard to etch by wet process 
compared with a core insulating layer, by the dry process using the plasma or laser, etching of an 
insulating layer is put in block and it is performing it. 

[0016] Since the processing (sheet-fed type) for every Mr. ** is generally made to a processed material, 
and productivity is bad and equipment's is expensive, a dry process has the fault to which a production 
cost becomes very high. On the other hand, wet process is ** in which equipment cost also has the merit 
[ since it can etch, productivity is high, and ] of being cheap, in consecutive processing to a long object. 
However, in a wireless suspension, although it is easy to be etched, since an adhesive insulating layer is 
hard to be etched, an adhesive insulating layer came to have ******ed and it remains, and an etching 
configuration does not become beautiful, but etching nonuniformity occurs, and a core insulating layer 
has the problem of carrying out raising dust during the activity of a wireless suspension. Therefore, it 
has not realized to extent which can put wet process in practical use to the layered product for wireless 
suspensions currently asked for severe spec. 

[0017] This invention Then, the 1st inorganic layer-insulating-layer-2nd inorganic layer, Or even if wet 
etching is performed, the insulator which exists as an insulating layer of the layered product of the 
lamination which consists of an inorganic layer-insulating layer There is no above mentioned 
inconvenience and it aims at the insulator as an insulating layer in the layered product by which raising 
dust was controlled at the time of an activity, the electronic-circuitry components with which this 
insulator was still more specifically applied, and offering a wireless suspension especially. 
[0018] 

[Means for Solving the Problem] This end face became strong and this invention persons found out that 
raising dust was controlled, when the insulator which exists as an insulating layer of the layered product 
of the lamination which consists of the 1st inorganic layer-insulating-layer-2nd inorganic layer or, and 
an inorganic layer-insulating layer as a result of repeating examination wholeheartedly heat-treated to 
the wet etching end face, even if wet etching was performed. 

[0019] That is, this invention is an insulator characterized by coming to heat-treat it after wet etching of 
the insulator which can be etched according to wet process, and which carried out the laminating of the 
above insulating unit layer further is carried out. 

[0020] An insulator's of this invention existence gestalt is characterized by mainly existing as an 
insulating layer of the layered product of the lamination which consists of the 1st inorganic layer- 
insulating-layer-2nd inorganic layer or, and an inorganic layer-insulating layer, having removed this a 
part of inorganic layer [ at least ], and the insulating layer being exposed. 

[0021] It is useful electronic-circuitry components and that especially the insulator of this invention is 
applied as an insulating layer of the suspension for hard disk drives. 

[0022] When wet etching of "the insulator which can be etched according to wet process" is carried out 
in this invention, the insulator with which a good etching configuration is acquired is meant, for 
example, the insulating unit layer more than a bilayer will serve as an etching configuration with a good 
insulating layer, if an insulating layer chooses each insulating unit layer which the ratio of the etching 
rate of each class at the time of wet etching says 6:1-1:1, and the thing that is within the limits of 4:1-1:1 
preferably in the insulator by which the laminating is carried out, and has an etching rate within the 
limits of this. Therefore, since wet etching can also perform the layered product for wireless suspensions 
currently conventionally asked for severe spec, with a sufficient precision, compared with dry etching, 
application of wet etching with the sufficient productivity which can etch short-time is attained. 
[0023] The mechanism by which the raising dust of the heat-treated insulator by this invention is 
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controlled is considered as follows. The wet etching of an insulating layer is explained taking the case of 
etching of the polyimide system resin in an alkali solution. Wet process hydrolyzes association (for 
example, ester bond etc.) which imide association and others in an insulator is easy to hydrolyze with 
the hydroxide ion. When an insulator is polyimide resin, polyimide low-molecular-weight-izes by 
hydrolysis, or it becomes amic acid, solubility increases, and it is eluted in an etching reagent. 
[0024] On the other hand, it is what was not eluted in an etching reagent after patterning by wet process, 
and it is selectively decomposed among long chains, and it becomes amic acid or that to which it is not 
eluted in an etching reagent and molecular weight is small is considered that possibility of remaining in 
the end face of a pattern is high. Since activity is in the condition of being hard to carry out the reaction 
with other atoms with the low part cut by these hydrolysis, compared with the part to which the end face 
of a pattern is not exposed to the etching reagent, molecular weight is considered to be weak low in 
reinforcement, and this is considered to be the cause of raising dust. 

[0025] If it heat-treats to such an etching end face that wet etching processing was carried out and 
became weak, it will be strengthened strongly. Since the amino group, the dicarboxyl radical, and amic 
acid of a chain in the low molecular weight compound which the reason was cut by said hydrolysis and 
generated tend [ comparatively ] to react with heat, these radicals react with heating, chains join 
together, and an etching end face is considered to have become firm. 

[0026] According to such a mechanism, the effectiveness that omission and exfoliation take place 
selectively and raising dust is controlled in ****** produces the insulator with which this invention was 
heat-treated. 

[0027] In this invention, since activation of the heat treatment is carried out in the dry condition to the 

field of an insulator and it is suitable for large quantity processing, it is advantageous. 

[0028] 

[Embodiment of the Invention] This invention is explained concretely below. 
[0029] The insulator in this invention in which wet etching is possible is an insulator which comes to 
carry out the laminating of the above insulating unit layer further, and the same of the end- face 
reinforcement effectiveness by heat treatment to the etching end face after wet etching is said of what an 
insulator becomes from the layered product more than a monolayer or a bilayer. 

[0030] When the insulator of this invention is applied to electrical circuit components, the lamination of 
the insulator has the desirable laminated structure which consists of an adhesive insulating-layer-core 
insulating-layer-adhesive property insulating layer. If the insulator of this invention has a total of two 
layers of adhesive insulating layers at the table rear face and has the core insulating layer of a low 
expansion coefficient inside, since it controls generating of curvature that they are one fourth of the 
thickness of a core insulating layer, the thickness of an adhesive insulating layer will be desirable. 
[0031] The insulating unit layer which is the configuration unit of the insulator of this invention is 
usually produced using an organic material. However, the inorganic material may be blended with at 
least one insulating unit layer among the insulating unit layers which constitute an insulator. Colloidal 
silica, a glass fiber, and other inorganic fillers are mentioned to this inorganic material. 
[0032] Although it is desirable it to be desirable still more desirable that at least one layer of the 
insulating unit layers which constitute an insulator from a viewpoint that thermal resistance and 
insulation are excellent is polyimide resin, and for all to be polyimide resin as for the insulator of this 
invention, especially if an inorganic material is added by the resin which has thermal resistance and 
insulation, or this resin, it will not be limited, and is not based on the existence of imide association in 
resin. 

[0033] The laminating of the insulator of this invention is carried out to the inorganic layer (mainly 
metal layer) which shows conductivity, and it can be used suitable for electronic-circuitry components, 
especially the suspension for hard disk drives. Therefore, it is desirable to curvature prevention that it is 
a value almost equivalent to the inorganic substance with which it is desirable to have the insulator of 
low expansibility, especially the layer of polyimide resin with an inorganic substance as for an insulator, 
and the laminating of the coefficient of thermal expansion is carried out from a viewpoint of curvature 
prevention of these electronic-circuitry components. As for the low expansibility in this case, coefficient 
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of thermal expansion says the thing of the matter 30 ppm or less. It is desirable for the difference 
between the coefficients of linear thermal expansion of at least one insulating unit layer which 
constitutes the insulator of this invention, and the coefficients of linear thermal expansion of said 
inorganic layer to be less than 15 ppm still more preferably. For example, low expansibility polyimide is 
preferably used for resin with these coefficients of linear thermal expansion. 
[0034] In the insulator of this invention, to the resin used as an adhesive insulating layer, preferably, 
although the adhesive polyimide of 100 or more g/cm is mentioned, the adhesion force with adherend 
will not be limited especially if the same adhesive property, and thermal resistance and insulation are 
good resin, and it is not based on the existence of imide association. It is not limited especially although 
thermoplastic polyimide is mainly used for the adhesive insulating layer in the insulator of this 
invention. Moreover, since the adhesion force discovered with adhesive affinity with adherend may 
differ, the insulator of this invention needs to choose adhesive polyimide suitably according to the 
property required of the case where the classes of adherend differ, and adherend and the layered product 
which it comes to paste up. Therefore, when the laminating of the inorganic layer from which the class 
differed at the table rear face of an insulating layer, respectively is carried out, it is not necessary to 
necessarily use the adhesive polyimide of the same presentation as an ingredient of each adhesive 
insulating layer which touches each inorganic layer. 

[0035] As long as each insulating unit layer of the insulator of this invention can maintain the 
reinforcement of the range which is satisfactory practically, what kind of molecular weight is sufficient 
as it. Although weight average molecular weight is especially based also on the molecular structure, 
generally 500000 or less [ 6000 or more ] are desirable. It is 100000 or less [ 8000 or more ] especially 
preferably. It is [ be / molecular weight / 500000 or more ] difficult to get in a uniform paint film, and an 
adhesive paint film with it is hard to be obtained or less by 6000. [ bad membrane formation nature and ] 
[ uniform ] In addition, the range of this molecular weight specifies the range of the molecular weight at 
the time of constituting an insulator using the resin of a macromolecule from the first, forms a layer 
using a low-molecular ingredient, and is not applied after that about the insulator produced with a means 
which carries out macromolecule quantification by heat treatment etc. 

[0036] Moreover, the insulator of this invention may be fabricated in the condition of a solution by 
spreading, and may use another approach, for example, the independent thing of a film gestalt. 
Furthermore, you may make it the desired chemical structure by processing after shaping in the state of a 
precursor or its derivative. 

[0037] When the insulator of this invention is applied to electronic-circuitry components, the lamination 
of the laminating ingredient of these electronic-circuitry components consists of the 1st inorganic layer- 
insulating-layer-2nd inorganic layer or, and an inorganic layer-insulating layer, and the insulator of this 
invention mainly exists as an insulating layer of this layered product. The manufacture approach of the 
layered product fabricates an insulating layer for the solution of the ingredient used as an insulator one 
or more layer spreading and by carrying out a laminating directly to an inorganic substance. 
Furthermore, behind a laminating another inorganic substance also by the approach (the cast method) of 
producing by carrying out thermocompression bonding An adhesive insulating layer is formed in the 
core insulation film prepared beforehand. The approach of carrying out a laminating, and carrying out 
thermocompression bonding of the inorganic substance, and producing it up and down, (the film 
method) Or after forming an adhesive insulating layer on a film, if even the lamination of final layered 
products, such as the approach of forming an inorganic layer with vacuum evaporationo, a spatter, 
plating, etc., is the same, especially the production approach will not be limited. 
[0038] The semi-conductor product in the layered product which exists the insulator of this invention 
into which the inorganic substance of an inorganic layer pointed out what is not the organic substance 
widely, for example, a metal metallurgy group oxide, single crystal silicon, and it were processed is 
mentioned. When the insulator of this invention is especially applied to the suspension for hard disk 
drives, since the property as a spring is the need, a laminating with copper foil and alloy copper foil used 
as high elasticity stainless steel a metal and wiring is desirable. 

[0039] Fundamentally, if it is the insulating layer in a layered product by which raising dust was 
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controlled at the time of an activity even if the laminating of the insulator of this invention is carried out 
to what kind of inorganic layer about the insulating layer in a layered product by which wet etching was 
carried out, when it is made into a layered product, especially the class of inorganic layer will not be 
limited. 

[0040] After the wet etching of the insulator of this invention forms an inorganic layer and a layered 
product, it may perform wet etching and may perform wet etching in front of a laminating. The 
following modes are mentioned to the insulator to which wet etching of this invention was carried out. 
** Perform wet etching of an insulating film after pasting up the inorganic layer used as the substrate in 
which wiring was formed, to both sides of an insulating film. 

** Paste up an insulating film, stick an inorganic layer on an insulating film front face after that, and 
carry out wet etching of the insulating film to an inorganic layer, after forming wiring on the substrate of 
an inorganic layer. 

** Stick on an inorganic layer the insulating film which carried out wet etching beforehand. 

[0041] Wet etching in this invention is usually performed by the TCHINGU liquid exceeding pH7.0, 

when an insulator is polyimide. 

[0042] Although an alkali-amine system etching reagent which is indicated by JP, 10-97081, A is 
mentioned and it can use suitably if the case where wet etching of the polyimide is carried out is taken 
for an example as an etching reagent to be used, it is not limited especially. It is specifically desirable 
that it is an alkaline water solution, and it is good for pH to use 1 1 or more basic drug solutions still 
more preferably nine or more preferably. Moreover, the alkali of an organic system is sufficient, the j 
alkali of an inorganic system is sufficient, and two sorts of the mixed forms may be further used. j 
[0043] The 1st metal layer-insulating-layer-2nd metal layer for the high precision electronic-circuitry i 
components for wireless suspensions etc. in this invention persons, Or its attention is paid to the place / 
whose maximum ratio of the thickness of a core insulating layer and one layer each of adhesive j 
insulating layers in the layered product of the lamination which consists of a metal layer-insulating layer 
which constitutes an insulating layer is 4:1. If it was an adhesive insulating layer with one fourth of the 
etching rates of the etching rate of a core insulating layer, since it would be etched by the same time 
amount, when the good configuration could be acquired, the assumption was formed and this was 
proved by experiment. If the ratio of the large thing of the etching rate of each insulating unit layer 
which constitutes an insulating layer, and a small thing is within the limits of 4:1-1:1 preferably within 
the limits of 6:1 thru/or 1:1, also in wet process, etching of the whole insulating layer will advance to 
homogeneity, and what has a good etching configuration will be obtained. 

[0044] What times are substantially sufficient as the temperature which performs wet etching, and 
etchant should just be the temperature which demonstrates the engine performance as etchant. Since an 
etching rate will generally become late if temperature is low, it will boil, if temperature is high, and 
since workability is not good, it is more desirable [ for 0 degree C - 1 10 degrees C is desirable, and ], if 
especially etchant is a water solution that it is the range of 30 degrees C - 90 degrees C. In order to 
shorten a presser foot and etching time for change of the etchant presentation by evaporation of a 
component etc. still more preferably, it is good to perform wet etching at 50 degrees C - 90 degrees C. 
[0045] It is desirable that heat treatment applied to the insulator of this invention is temperature to which 
general dehydration advances, and in order that 100 degrees C or more may be desirable and may 
specifically shorten time amount which heat treatment takes from a viewpoint of productivity, it is still 
more desirable to carry out above 180 degrees C. Moreover, in order to avoid disassembly of polyimide, 
heat-treating below 380 degrees C is desirable. If long duration heat treatment is performed in air at an 
elevated temperature 300 degrees C or more, it may become large about degradation generating [ of 
lifting particle ] polyimide on the contrary. Heat treatment time amount can be suitably adjusted in 0.01 
seconds to 30 minutes according to processing temperature. Hardening of heat treatment is not 
discovered in case of time amount shorter than 0.01 seconds, and if it is 30 minutes or more, 
productivity will fall dramatically. 

[0046] Especially although it lays on the approach of supplying to oven, the approach of letting the 
bottom of the nozzle out of which hot blast has come pass, and a hot plate or the method of moving a hot 
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plate top etc. is mentioned, it is not limited to the approach of heat treatment. 
[0047] When applying the insulator of this invention to an electronic member, in order not to make 
wiring or a substrate corrode, heat-treating under an inert atmosphere is desirable, or since a result 
equivalent to heat treatment under an inert atmosphere is obtained even if an atmospheric pressure heat- 
treats on the reduced pressure conditions of 10 to 2 or less Torrs, it is desirable. 
[0048] Generally formation of electronic-circuitry components electronic-circuitry components can be 
performed by the following approaches. 

[0049] A photopolymer layer is formed in the conductive inorganic layer front face of a near layered 
product (the 1st inorganic layer-insulating-layer-2nd inorganic layer or, inorganic layer-insulating layer) 
to form a circuit in by spreading or lamination. The electromagnetic wave of the wavelength to which 
the mask with which the image of a desired pattern was drawn is stuck, and a photopolymer has 
sensibility on the formed photopolymer layer is irradiated. If it is a positive type photopolymer in a 
predetermined developer and is a negative-mold photopolymer about the sensitization section, the 
unexposed section will be made eluted and the image of a desired circuit will be formed on an inorganic 
layer. After making immersion or the metal which has exposed the solution by spraying on a substrate 
eluted in the solution in which a metal like a ferric-chloride water solution is dissolved for the thing of 
this condition, a photopolymer is exfoliated with predetermined exfoliation liquid and it considers as a 
circuit. Subsequently, the mask with which the image of a desired pattern was similarly drawn on the 
circuit formed in this surface of metal is stuck, and patterning of the insulating layer is carried out by 
wet process. Subsequently, it heat-treats to the insulating layer by which patterning was carried out. 
[0050] A device, especially the suspensions for hard disk drives, such as a nozzle of semi-conductor 
associated parts, such as the distributing boards, such as a flexible printed circuit board, and CSP (chip 
scale package), and a toner jet printer, are mentioned to the electronic-circuitry components which can 
apply the layered product of this invention. 
[0051] 

[Example] The thermoplastic polyimide B used for the adhesive insulating layer by the side of the 
thermoplastic polyimide A and SUS used for the adhesive insulating layer by the side of etching sex-test 
copper and the low expansibility polyimide used for a core insulating layer were prepared. The etching 
reagent used for the etching trial is an alkali [ by Toray Industries Engineering ] -amine system 
polyimide etching reagent. TPE-3000 (trade name) was prepared. 

[0052] 20 micrometers - 40 micrometers of thickness were coated with each of those resin on the bar 
coat on the 20-micrometer SUS304 foil of the thickness of 15cmxl5cm magnitude, respectively, and 
each polyimide film was produced on SUS by adding heat treatment. After cutting down those spreading 
objects to die length of about 1 .5cm, and 2cm of **** and giving a blemish to a core with a cutter knife, 
thickness was measured with the sensing-pin type thickness gage deck tuck, and it considered as early 
thickness. Then, polyimide etching reagent agitated by extent which can do an eddy with the magnetic 
stirrer adjusted by 80 degrees C The thickness of the same location as the location which was immersed 
and measured initial thickness for every time amount was measured with the deck tuck, what deducted 
the thickness after immersion from early thickness was made into the amount of film decreases, and 
TPE-3000 were asked for the etching rate. The result is shown in the following table 1. 



[0053] 
A table 11 


V > -f A> 


x y f>/l/-h (n m/min) 




1 4. 8 


fltf»n«<t# y 4 x ka mm 


1 4. 8 


MHM'M 5 KB (SUS« 


8. 3 



[0054] Each above-mentioned polyimide is used and it is SUS304. H-TA The layered product of the 
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lamination which consists of foil (20 micrometers in trade name, Nippon Steel Corp. make, thickness)- 
thermoplasticity polyimide B(thickness of 1.5 micrometers)-low expansibility polyimide (thickness of 
14.5 micrometers) -thermoplasticity polyimide A(thickness of 1.5 micrometers)-rolling copper foil 
C7025 (18 micrometers in a trade name, the Olin Corp. make, thickness) was produced, and it used for 
the following experiments. 

[0055] The mask of the SUS side was carried out, the dusting-characteristics assessment aforementioned 
layered product was dipped in the ferric-chloride solution, and copper foil was etched, thus, the exposed 
glue line side — it was left at the temperature of 105 degrees C of the front face of a roll in the speed of 
6.5 m/min, and the alkali development mold dry film resist with a thickness of 50 micrometers was left 
at the room temperature for 15 minutes after the lamination with the linear pressure of 2 - 4 kg/cm by the 
heat laminator. Then, it exposed two times 100 mJ/cm with the adhesion exposure machine using the 
predetermined mask. At the room temperature, 30 degrees C was developed in the water solution after 
neglect for 15 minutes Na2 C03 1% of the weight, and the dry film resist was developed for 40 seconds 
by 2kg of spray **. then, the object for polyimide stirred, so that it dried and the eddy was made with 
the magnetic stirrer at 70 degrees C - when it dipped in etching-reagent TPE-3000 (a trade name, east 
rain zinnia ring company make) and the polyimide film was finely removed by the configuration of a 
mask, the dry film resist was exfoliated in 1kg of spray ** in ejection and a 50-degree C 3-% of the 
weight NaOH water solution, and the insulating layer was produced. Thus, it heat-treated by having 
supplied the obtained insulating layer to the clean oven by Tabai Espec Corp. for 10 minutes at 200 
degrees C, and the amount of raising dust was measured in the following procedures about the sample 
before and behind that (let heat treatment before into Sample A, and let the heat treatment back be 
Sample B). 

[0056] Distilled water (suppose below that it is blank) filtered beforehand and the fully washed beaker, 
and the pincette were prepared. 

[0057] The insulating layer (four patterns each) chosen from each sample obtained at the above- 
mentioned process at random was put into the beaker, the blank of a constant rate was poured out, it 
placed into ultrasonic irradiation equipment, and the supersonic wave was irradiated for 1 minute 
(extract). The beaker was picked out from equipment by drawing after ultrasonic irradiation, and the 
sample was picked out with the pincettes. 30ml of extracts after taking out was set in the automatic 
particle measuring device for the liquids made from HIAC/ROYCO, attraction method semi auto 
sampling equipment, and the measuring device equipped with a laser diode light cutoff method sensor, 
and the amount of particle was measured. The result of having performed measurement same [ without 
putting in a sample ] was made into the blank value. Washing of a measuring device was performed for 
every measurement. What deducted the blank value from measured value was made into the sample 
measurement result. Measurement was performed 5 times per sample and the average was made into the 
final measurement result. The measured value of the sample A before heat treatment obtained as 
mentioned above and the sample B after heat treatment is shown in the following table 2. The amount of 
particle of each sample column shows the average of four patterns. 
[0058] 
[A table 2] 
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0 . 5 JUL m 


7 10 0 0 


5 6 0 0 0 

xj \J \J \J \J 


1 0 rim 

■L . V fJr HI 


8 7 0 0 


3 9 0 0 

V V V V 


2 . 0 fiT& 


3 3 0 0 


2 3 0 0 


U • \J fJr 111 


8 8 0 


5 2 0 


5 . 0 # m 


3 0 0 


19 0 


10.0 fim 


1 2 0 


7 8 


15. 0 


5 2 


2 0 


2 5.0 fim 


1 2 


1 



[0059] According to the table 2, it turns out that there are few amounts of raising dust than the sample A 

to which the direction of the sample B which heat-treated does not heat-treat. 

[0060] 

[Effect of the Invention] Since heat treatment is performed to the insulating layer in which patterning 
was carried out by wet process according to the insulator of this invention, even if it carries out 
ultrasonic irradiation of the end face of the insulating layer in contact with an etching reagent, raising 
dust is controlled, and refining of the front face is carried out. Therefore, when the insulator of this 
invention is applied to electronic-circuitry components, it becomes what has few raising dust, and the 
dependability of the electronic-circuitry components which applied wet process is raised. Since the 
pattern with an area of the insulating layer from which especially the suspension for hard disk drives is 
removed by etching detailed large moreover is needed, the effectiveness which applies wet etching is 
size, but since the insulator of this invention is raising the dependability of wet etching, it is suitable for 
the insulating layer of the suspension for hard disk drives. 



[Translation done.] 
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